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(54) METHOD AND DEVICE FOR DISPLAYING PICTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and device for 
displaying a picture where contrast and a light source are adjusted 
relatively to each other, for improved visual contrast impression. 
SOLUTION: A feature detecting part 1 1 detects MAX, MIN, and APL of 
an input video signal. A control data generating part 1 2 acquires a Gain 
where a difference between MAX and MIN is amplified up to a dynamic 
range width, and Offset where a DO level shift amount is provided to 
allow the input video signal amplified by the Gain to be accommodated in 
an output dynamic range of a DC level adjusting part 13B. A signal 
amplitude adjusting part 13A amplifies the input video signal according to 
the Gain with the APL as a reference. The DC level adjusting part 1 3B 
level-shifts the amplified input video signal according to the value of 
Offset A light source control part 1 6 controls, based on the Offset, a 
light source 1 8 so that the visual brightness on the screen is equal to 
the brightness level of the input video signal. 
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Japanese Publication for Patent No. 3215400/2001 (P3215400) 

A. Relevance of the above-identified Document 

This document has relevance to claims 1, 16, 22, 38, 42, and 
57 of the present application. 

B. Translation of the Relevant Passages of the Document 

See also the attached English Abstract. 

[CLAIMS] 
[CLAIM 1] 

An image display device that displays, at light-receiving light 
modulating means having a light source, a video signal received that 
has been processed in advance by a gamma correction, the image 
display device characterized by comprising: 

property detecting means for receiving the video signal 
(hereinafter "main video signal"), and detecting a maximum 
luminance level (hereinafter "MAX") thereof, a minimum luminance 
level (hereinafter "MIN") thereof, and an average luminance level 
(hereinafter "APL") thereof; 

control data generating means for receiving the MAX, the 
MIN and the APL, and calculating a gain and an offset, the gain 
being for amplifying, to an amplitude of an output dynamic range of 
DC level adjusting means, a maximum amplitude of the main video 
signal (a difference between the MAX and the MIN), and the offset 
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being for a DC level shift amount with which the main video signal 
amplified by signal amplitude adjusting means falls within the 
output dynamic range; 

the signal amplitude adjusting means for receiving the main 
video signal, the APL and the gain, and amplifying, in accordance 
with the gain, the main video signal by using the APL as a reference; 

the DC level adjusting means for receiving the offset and the 
main video signal amplified that is supplied from the signal 
amplitude adjusting means, and level-shifting, in accordance with a 
value of the offset, a DC level of the main video signal amplified; 

gamma inverse correction means for (i) receiving the main 
video signal that has been level-shifted by the DC level adjusting 
means, (ii) processing, by an inverse gamma correction that cancels 
out the gamma correction, the main video signal that has been 
level- shifted, and (iii) supplying, , to the light-receiving light 
modulating means, the main video signal processed by the inverse 
gamma correction; 

gamma control data generating means for receiving the offset 
and processing the offset by an inverse gamma correction that is the 
same as the inverse gamma correction performed by the gamma 
inverse correction means; and 

light source controlling means for receiving the offset that 
has been processed by the inverse gamma correction and is 
supplied from the gamma control data generating means, and 
controlling, in accordance with the offset, a luminance of the light 



THIS PAGE BLANK (uspto) 



Page 3 



-P3215400 



source, so that the light source is lit with such a brightness that the 
APL when an image is displayed at the light-receiving light 
modulating means is equal to the APL of the main video signal. 

[CLAIM 2] 

An image display device that displays, at light-receiving light 
modulating means having a light source, a video signal received that 
has been processed in advance by a gamma correction, the image 
display device characterized by comprising: 

gamma inverse correction means for processing, by an 
inverse gamma correction that cancels out the gamma correction, 
the video signal received; 

property detecting means for receiving the video signal 
(hereinafter "main video signal") that has been processed by the 
inverse gamma correction by the gamma inverse correction means, 
and detecting a maximum luminance level (hereinafter "MAX") 
thereof, a minimum luminance level (hereinafter a MIN") thereof, and 
an average luminance level (hereinafter "APL") thereof; 

control data generating means for receiving the MAX, the 
MIN and the APL, and calculating a gain and an offset, the gain 
being for amplifying, to an amplitude of an output dynamic range of 
DC level adjusting means, a maximum amplitude of the main video 
signal (a difference between the MAX and the MIN), and the offset 
being for a DC level shift amount with which the main video signal 
amplified by signal amplitude adjusting means falls within the 
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output dynamic range; 

the signal amplitude adjusting means for receiving the main 
video signal, the APL and the gain, and amplifying, in accordance 
with the gain, the main video signal by using the APL as a reference; 

the DC level adjusting means for (i) receiving the offset and 
the main video signal amplified that is supplied from the signal 
amplitude adjusting means, (ii) level- shifting, in accordance with a 
value of the offset, a DC level of the main video signal amplified, and 
(iii) supplying, to the light-receiving light modulating means, the 
main video signal that has been level-shifted; 

light source controlling means for receiving the offset, and 
controlling, in accordance with the offset, a luminance of the light 
source, so that the light source is lit with such a brightness that the 
APL when an image is displayed at the light-receiving light 
modulating means is equal to the APL of the main video signal. 

[CLAIM 3] 

An image display device that displays, at light-receiving light 
modulating means having a light source, a video signal received that 
has been processed in advance by a gamma correction, the image 
display device characterized by comprising: 

property detecting means for receiving the video signal 
(hereinafter "main video signal"), and detecting a maximum 
luminance level (hereinafter "MAX") thereof, a minimum luminance 
level (hereinafter "MIN") thereof, and an average luminance level 
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(hereinafter a APV) thereof; 

control data generating means for receiving the MAX and the 
MIN, and calculating a gain and a base, the gain being for 
amplifying, to an amplitude of an output dynamic range of DC level 
adjusting means, a maximum amplitude of the main video signal (a 
difference between the MAX and the MIN), and the base being for an 
amplification reference level with which the main video signal 
amplified falls within the output dynamic range; 

the signal amplitude adjusting means for receiving the main 
video signal, the gain and the base, and amplifying, in accordance 
with the gain, the main video signal by using the base as a 
reference; 

gamma inverse correction means for (i) receiving the main 
video signal that has been amplified by the signal amplitude 
adjusting means, (ii) processing, by an inverse gamma correction 
that cancels out the gamma correction, the main video signal that 
has been amplified by the signal amplitude adjusting means, and 
(iii) supplying, to the light-receiving light modulating means, the 
main video signal processed by the inverse gamma correction; 

property data generating means for receiving the APL, the 
gain and the base, and generating, in accordance with the APL, the 
gain and the base, an average luminance level (hereinafter "second 
APL") of the main video signal amplified that is supplied from the 
signal amplitude adjusting means; 

second control data generating means for (a) receiving the 
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APL and the second APL, (b) processing the APL and the second APL 
by a reverse gamma correction that is the same as the inverse 
gamma correction performed by the gamma inverse correction 
means, and (c) generating, in accordance with a difference between 
the APL and the second APL, light source luminance control data for 
so lighting the light source to have such a brightness with which the 
APL when an image is displayed at the light-receiving light 
modulating means is equal to the APL of the main video signal; and 

light source controlling means for receiving the light source 
luminance control data and controlling a luminance of the light 
source. 

[0007] 

[MEANS TO SOLVE THE PROBLEMS AND EFFECTS OF THE 
INVENTION] 

The present invention is an image display device that 
displays, at light-receiving light modulating means having a light 
source, a video signal supplied, the image display device including: 
contrast adjusting means for performing dynamically predetermined 
contrast adjustment of the video signal; and light source luminance 
adjusting means for adjusting, in accordance with a DC level that 
varies with the contrast adjustment performed by the contrast 
adjusting means, a luminance of the light source, so that a visual 
average luminance level does not vary when an image is displayed 
at the light-receiving light modulating means. With this 
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arrangement, it is possible to improve a visual contrast impression 
without increasing average power consumption of the light source. 
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